Ligand-induced functions of the epidermal growth factor receptor require the positively charged region asymmetrically distributed across plasma membrane.
Many plasma membrane proteins, including the epidermal growth factor (EGF) receptor, possess basic regions on the cytoplasmic surface of the membrane. To examine the function of these positively charged regions, we constructed mutated EGF receptor genes lacking this region by substitution of the basic amino acid residues with 3 approximately 8 neutral Asn residues, or by their complete deletion. There was no significant difference in the affinities for EGF of the wild-type and mutant receptors which are produced in rodent fibroblasts through transfection. However, EGF-induced tyrosine phosphorylation of the receptor was strongly inhibited by removal of the 3 approximately 8 positively charged residues. On addition of EGF, cells expressing the mutant EGF receptors did not show morphological changes, whereas cells expressing the wild-type receptor did. These findings suggest that the positively charged regions of membrane proteins that are asymmetrically distributed on the cytoplasmic surface of the membrane may be required for the functions of membrane proteins in general.